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24/ 



• 



-y h^fb^^PHA. [usual PHAJ t*^ 0 

[0 0 0 6] 

[2] L*»U ^^»14PHA^)i ^j£$£H&J£fl^ Mx.t«fg 

L/cPHA [unusual P H Aj Wtlffflt^^ £ ttm&Zti&o 

[0 0 0 7] 

5 LT. ya-KW XV^^jy* (P s e 

udomonas o 1 eovorans) 3 — Kn ^ *> — 5 — "7 x — 

3. ^#^»4#BS) o 
[0 0 0 8] 

5- (4' -h';;v) ^m^^K^LT, vx-KW 
s> (Pseudomonas ol eovorans)^ 5 3 — H Kn^-y- 
5- (4' ^BftiJJL- y h t tt^-tfPHA^^-t-^^ 

fO 0 0 9] 

ttz, 5- (2' , 4' -^-fD7x^v) W^m*S«i:t-r. ya-K 
«=e^-^. ;f l^^^ (Pseudomonas ol eovorans) 
3-fcKu*~>-5- (2' , 4' -V-hn7x^) **lfcfttf3 - 1: Kn 

^ry-5- (4' --hD7x-;V) ^l^&JX^ y h t LT^tf P H A 
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^-~>*: 25/ 



[0 0 1 01 

(b) 7x/^vii L< teZr<7>UfrW&foZ&tri><D 

7s (Pseudomonas o 1 eovorans) # ? 3 — t: K n 3f- v — 5 — 
7x/^y^» 3-t Kn^y-9-7xy^yyt^OPHA3*''Jv 

[0011] 

3-tKn^y, 5- ( J E77Hn7x;^y) ^>^/jc-h (3H5 ( 
MFP) P) ^--y h&&v>fi3 -fc Kn^py, 5- (y'7;Vtn7x7#y) 
^y$;x.-\ (3H5 (DFP) P ) y h ^ & 2> *^6*° 'J < 
tUH5 (MFP) Pa^7h*^^(i3H5 (DFP) Y*^1r 

^i-xm*m^ tzmtt # } ) ^-o mt& ^m-fz §tm tffflTHztix&n, z<d 
mm^m^ L?z7^y* & ^-r hc\t ifix % , m&tfn 

< &v^nxtt£^L&^> iffl!tt> M7Xtt^#x^-h^-e§^ t LX 

(#^m9#ps) o 

[0 0 12] 
[0 0 13] 

ya- K-^^X 3r V^^^ (Pseudomonas oleovor 
ans) ATCC 2 9 3 4 7ttt>y^- K^t^ 7*f/ (Pseudom 
onas putida) KT 2 4 4 2tt^^ t^^>itp-y77 
7x;^yAH>l^iip-^ h n7x/^yAJrtyi^Sf t It, 3 
-t KD ^y - p - •> 7 7 7 x 7 y A^rf /ttv^i 3 - H KD^y-p-- 
fn7x7^yAart>i^^7v-a-'; b t LT#fr P H A<7)£jt^^£ 
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[0 0 14] 
[0 0 15] 

[0 0 16] 

^v^RjS14^#^tL^^^^--f (-S- ; x^t-;^^) ^Soa 

-7f^tfPHAO^Ii:LT, va-KW ^f / (Pseudom 
onas put ida) 2 7N0 1^1 1-f t7x/^fy^>f*>| ( 
11- (7x-jl/X;i'7 7-^) MtL> 3-^Kn^rv- 

5 -ft7x7^y^i (3-tKn^y-5- (7x-^JV77-^) ^ 
^M) W3 - ^ Kn^v- 7 -ft7xy^yA 7 7 >^ (3-^Kndrv- 
7- (7x-JWJV7 7-;V) ^-?9>W0 «PHA3*°')7-^It^ui 

[0 0 17] 

S fc, ya- K-^-^-X ^-V^-jJf^y^. (Pseudomonas oleo 
v o r a n s) £ffl^T. Mil^n^S^I^ p H A ££j§i U 7-t^;Mb 
h-xo^^--Mk^*fifli&:^l^|{pb> $M4^1t7Ktt£>ll& & PHA 
^^Lfc- t^^^ttrv^ (##It»l l#fis) 0 
[0 0 18] 
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3 -fc Fn^y7iV*>|^ T>feh>-7K (8 0/2 0, v/v 

mmsmtLtzzttm^ztix^z @MW:fc!K 1 2 #jbo 0 

[0 0 19] 

ya- K J* • jrl/jr^? > X (Pseudomonas oleo 
v o r a n s) £ffiv>T$iJ§Ilctf iXr)^41U tT-^ 

[0 0 2 0] 
[0 0 2 1] 

10-')>f-fe>i^SftU, 3-t Kn^y-i 0-^>f*-t> 
[0 0 2 2] 

A & - £ ^It $ fix is 19 > v a - K^e * * v * # 

7 ^-^> (Pseudomonas oleovorans) £rfflv*"C\ 1 1—7' 

rn^T^* n-/t>l^TT-3-t KD^y- fl i-7n*7A'* 
v V tUMTfrJl y&x.- v Y *Gtx P H A*m^#££M L/:W^t 

[0 0 2 3] 
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, ifc, aKyv-«>ai«jSfc &&*M#&/iae>. rSttS^I^ P H A»±, PHA 
[0 0 2 4] 

[#^f 1] 

- 1 5 6 0 A^m, 

H»:fcltt2] 
§^¥7- 1 4 3 5 

HMKtlK 3 ] 
#S¥8- 1 9 2 2 7^fR 

[#irjtitfc4] 
#H¥ 5- 7 4 9 2 

#H¥ 5- 9 3 0 4 9 

MWfcfc«6] 
#UFP 7-265065 

#i§¥ 9- 1 9 1 8 9 3 

#.^_f^2 6 4 2 9 3 7f 

#lt-&^ 2 9 8 9 1 7 5f 
I^SfcfclK 1 ] 

^^•t-^-'^X, 1 9 9 5^ p. 178-197 

Appl. Environ. Microbiol, 5 8f (2) , 1 9 9 2^ 
, p. 7 4 6 
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Makromol. Chem. , 19 1f, 1 9 9 0^, p. 1957-19 
6 5 

Macromolecules, 2 4f, 199 1^, p. 5256-526 

0 

wmw&M. 5 ] 

Macromolecules, 2 9f, 1 9 9 6^ p. 1762-176 

6 

Macromolecules, 3 2 •§•, 1 9 9 9^, p. 2889-289 

5 

GHHfcfclR 7 ] 

Macromol. Chem. Phys., 1 9 5f , 1 9 9 4^ p. 16 
6 5-1672 

Can. J.Microbiol., 4 1f, 1 9 9 5^ p. 32-43 

Polymer International, 3 9f, 1 9 9 6^> p. 2 
0 5-2 13 

mmttmi oj 

Macromolecules, 3 2 f, 1 9 9 9f , p. 8315-831 

8 

1 1 1 

Macromol. Rapid Commun. , 2 Of, 1 9 9 9^, p. 



9 1- 



m®wxwt 1 2 1 

Polymer, 4 If, 
1 3 ] 



2000^, p. 1703-1709 
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Macromolecules, 3 If, 1 9 9 8f, p. 1480-148 

6 

imtmMi 4] 

Polymer, 3 5f , 1994 p. 2090-2097 
W&WrtCNL 1 5 ] 

Macromolecular chemistry, A-^r, 2 0 0 p 
. 2 8 9-293 

ifmmcm 1 6 1 

Macromolecules, 2 5f, 1 9 9 2f, p. 1 8 5 2 - 1 8 5 

7 

[0 0 2 5] 

[$&ro^& lj: 9 t~t%> mm] 

[0 0 2 6] 

Mo /Co 

[0 0 2 7] 

BP*>, *»9it±v -fk^ (1) t:^t3-kKn^y- (i^7x-;i/X;V7 
^-.ju) T;u# K £>£v>t±, 4b^5£ (2) izm-f 3 -fc Kn*«>- 

(fij|7x-;^^*-)l/) 7;^^a-yl.wH, ^<fcUi©^ 
y ht-#V v-$HP*fc£-*x MK> lfolB^*^ (3) ^-T3-t 

Kni>- (ti7x^;vx;i/7 7-iV) r;v* ^Bki— y ho-? < & 
ltmtii<, ^o, BtrfB^T-^^^ Ifc^ (4) KTji-t^- v K 4t¥ 
& (5) K^t3-fc Fn^y- w -y^n^y^7;v^^a^7 K 
& (6) 3 - b Kn^y - w - 7;vy y h , s&vMi, lb^5£ (7 

) £jjrf3 - t Fn^ry- w -*my7W >^^-y f^H^ft < & 
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[0 0 2 8] 



[0 0 2 9] 

0 2^ COOR' , S02R' ' (R' : H, Na, K, CH 3> C 2 H 5 <D 
v^-f^^^L, R' ' ! OH, ONa, OK, ^d^«, OCH3, OC 
2H 5 OV»r*L**aE1-) > CH 3 1, C 2 H 5 i, C3H7I, (CH 3 ) 2 
-CHiifcli (CH3) 3-C3fe-e*«J. «ftOa-7 f#ffftt4#^ ^ 

hm^mom^fon^o ) 

[0 0 3 0] 



Mb 4 9] 




(CH2) X 



s=o 
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Hfc5 0] 



— j-O CH— CH 2 -C— j- 




x=1-8 



(2) 



[0 0 3 1] 

R(ifff^<Z)iM^^L, RCiH/fCT-. WflsJBfr^ CN^ N 
0 2 ^ COOR' . S0 2 R' ' (R ' '. H, Na, K, CH 3 , C 2 H 5 ^ 
^•ftifrZmL, R' * I OH. ONa, OK, ^n^>J|^ OCH3, OC 
2H 5 OV^*l^£^1-) , CH3S, C 2 H 5 S, C 3 H 7 ^ (CH 3 ) 2 
-CHSJfctt (CH 3 ) 3 -C*-??&^ mk<V3--v Yfrlffe-f&m'k, 

[0 0 3 2] 
Ut5 1] 

o 



-fo-CH- 




CH 2 -C- 



x=1-8 



(3) 



miE# 2003-3097889 



#H 2002-309785 



^-vl 33/ 



[0 0 3 3] 

(5£4^ Rtt^ff^OiJIi^^L, R{iHJiH\ ^ur>}%=?^ CNI, N 
0 2 »> COOR' , S0 2 R' ' (R' : H, Na, K. CH 3 , C 2 H 5 O 
\t*1 t M**&Ls R' ' : OH, ONa, OK. ^uy>JSL^ OCH 3 , OC 
2H5©v»f*i^*t) , CH 3 i, C 2 H 5 3fe, C3H7*, (CH 3 ) 2 
-CHitfcli (CH 3 ) 3 -CS-e*«9, ttftOa-y >#fftt4*^ ^ 
Ym-m%<?X^Xi> iv> ; x»±, 1 ~8^5Iim^^re£>*K ^--^ 
h&fcjS^te* ) 
[0 0 3 4] 



(4) 

^^i-^Jir^ miSJltfR 2 it, a-^S^oTV>tl)J:v> 0 ) 
[0 0 3 5] 
[£5 3] 

o 

K> CH CH— C — j- 

CH 2 )k 



Mfc5 2] 



0 

[o CH — CHg— 9— J 



CH 2 )m 



Rz 



m =1-8 




k =0-8 



(5) 
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s<~-V : 34/ 



0 2 *> ^n^>& CH 3 S, C2H 5 i, C3H7S, CF 3 i, C 2 F 

[0 0 3 6] 
[ft5 4] 

o 

ll 



-to CH CH; — C 



(CH 2 )n 
CH 



CH 2 n = 1-8 



(6) 

[0 0 3 7] 
lit 5 5 ] 

o 

4o CH CH 2 — C 1— 

CH 2 )n 



COORb 



n =1-8 



{ri^^^^Ltzmm^bmmvfzm^&z ; R b {±, urn?. Na 

[0 0 3 8] 
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^flKSOV»1**L^Ofllifi**i-aj!|*^ ft^5£ (8) , (9) , (10). ( 

id, (i2), (13), (14), (i 5) o^-rtL^-eabo, a»o* 

[0 0 3 9] 
Mb 5 6] 




(8) 



(5*»K Ritt^fl^fM^^L, RittHJI^ /NDy>H^ CNi 
, NO 2*. COO R' (R* : H, Na, KOV>1* ft^fc^t) , CH 3 i, 
C 2 H 5 ^, C3H7*, CH=CH 2 i, CF3I, C2F 5 ii^liC 3 F 

o ) 

[0 0 4 0] 
[ft 5 7] 

(9) 

(5£cK R2^tf^tM*^L, R 2 «iHMT-, ^oy>Jf^ CNi 
, NO2S, CH3I, C2H5*, C 3 H 7 ^, SCH3I, CF 3 i, C 2 
F 5 mtfzitC 3 F 7 *Tr£«9, a»OJ.-^j^t5»^, jx^y M£K 
I^o-C^TU^o ) 
[0 0 4 1] 
Mt5 8] 




(1 0) 
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. N0 2 ^ CH 3 i, C 2 H 5 ^ C 3 H 7 ^ CF 3 i, C 2 F 5 ^£*:{i 

Uv^o ) 

[0 0 4 2] 
Mb 5 9] 




(1 1) 



(5£4»> R5li^ff^tM^^L, R 5 liH/r?\ ^uY^WL^, CNi 
> N0 2 i, COOR' , S0 2 R' ' (R' : H> Na, K, CH 3 , C 2 H 
5 <7)V>-f*^£^U R ' ' : OH, ONa. OK, ^uyyM.^ OCH 3 , 
0C 2 H 5 m>ftiMtt) , CH3I, C 2 H 5 S, C 3 H 7 ^ (CH 3 
) 2 -CHIJ/c(i (CH 3 ) 3-C*t*»), Sft^-y h^tSi^- 

[0 0 4 3] 
[ft 6 0] 

(1 2) 
[0 0 4 4] 
lib 6 1 ] 

O— 

vi 3) 
[0 0 4 5] 
Mb 6 2] 
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(14) 
[0 0 4 6] 
Ufc6 3] 

<Q^_CH-0- 

(1 5) 
[0 0 4 7] 

0 0 0*5) 1 0 0 0 0 0 O^iit^^'f'J t: Ko^v7^*/x- h^fi^#: 
[0 0 4 8] 

^M<^& <i:Ui, RtF, (17) x^-tik&WJ?* <ti>l 

@> <b^^ (18) — nA^v;i/7;v* >m<7>^& < £: & 1HL & 

L<{*> Ifc^ (19) -e^-r^-r;v'5r>@t<7)^-^< t & it, £jgf4i:LT 

> (3) H^1"3 -fc Kn^y- (tt^7x-;i/^^77-^) T;i/#> 

Bfc.x-? h£/j^< t^fr^K^fr, (2 0) K^rf^y K 

-ft^ (5) tc^1"3-t: Kn^rv-ft>-v^n^4r->;VT;v* y K 

&L<ii, fb^5£ (6) tc^i-3 - 1: Kn^y-a,-7^>r>f^7 h-<7>4>& 

3) ic^i~3 - 1: Kn^rv- (tJ|7x-;^;i/77^iV) 7jv*>^7b 
£4>&< t ^^Hc^k lb^5£ (2 0) H^i-^-^-y K (5 

) i:it3-tKn^y- w -y^DA+y;i/7;y^>fa-7F, & L < ii, 
(6) ic^i~3-b Kn^r>-- £U -T;K7->M^--y Ko^< t & l® 

o 

[0 0 4 9] 
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me 4] 



"(CH 2 )— CH 2 -CH 2 C OH 



s=1-8 



(16) 



[0 0 5 0] 

(sS'K RJi^Wt^ffiJfc^^U RiiHJ^T". ^n^MTs CNi, N 
02i> COOR' , SO2R' ' (R' : H, Na> K N CH 3 , C 2 H 5 
v>-f;fc^£^U R' ' : OH, ONa, OK, ^uf^W^ OCH3, OC 
2 H 5 ©^W^t) > CH3I, C 2 H 5 i, C3H7S, (CH 3 ) 2 
-CH&tfzlZ (CH 3 ) 3 -C*-e&*K *gf&<7)jxr^ htf*MEl- a. 
-■y h^lc#|&oTv>T& «fcv> ; sit, 1 ~ 8 frt>Mlftitz&%kT$> «9 , 

[0 0 5 1] 
[ft6 5] 

o 



RX- 



-(CH 2 )q- 



H 2 H 2 



-C- 

0 



-OH 



q = 1-8 



(1 7) 

[0 0 5 2] 
[ft 6 6] 



Ra 




O 

(CH 2 )r— CH— CH— C-OH 

r = 0-8 



(1 8) 



:&^U R a teHHH\ CNS> N 
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0 2 *> ^nyvgf, CH3I, C 2 H 5 ^ CF 3 i, C 2 F 

[0 0 5 3] 
[it 6 7] 



H 2 C=HC (CH 2 ) P CH 2 CH 2 C OH 

p= 1-8 

(1 9) 

[0 0 5 4] 
[Ifc 6 8 ] 

o 



f II 1 

— 1-0 CH— CH 2 -C— |- 



(CH2) X 
S 



R 



x=1-8 



(3) 



[0 0 5 5] 

0 2 *. COOR' , S0 2 R' ' (R* ! H, Na, K, CK 3 , C 2 H 5 
^•fttfrZi&L, R' ' : OH, ONa, OK, ^uy>Jgi^ OCH3, OC 
2 H 5 ^W^t) > CH3I, C 2 H 5 », (CH 3 ) 2 

-cHii^ii (ch 3 ) 3-cmx~&t), ®MtL<Dx.=-v Ytf#&-fz>m&, ^ 
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[0 0 5 6] 
[ft 6 9] 



0 

r 11 

j-0 CH — CH 2 — C 



CH 2 )m 



Rx 



m =1-8 



(2 0) 
[0 0 5 7] 



02I, ^uy>m=f-, CH 3 i, c 2 H 5 i, C3H7*, CF 3 i, c 2 f 

5 * . ? a C 3 F 7 &t?$> »9 > k teft^* fc^ LfcffiHrt* «b S it ftfcSafct?* 

6 J: ) 

[0 0 5 8] 



[ft7 0] 



o 

1 Hi 

j-O CH CH 2 — C — I 




(5) 
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lit 7 1] 



o 

II 



|-0 CH CH^—C J— 

Cl-yn 
CH 

CH 2 n = 1-8 

(6) 

[0 0 5 9] 

Hk, **wtwijv»r(±, 4b^5£ (2 o) &z>* d 7) ic^itaRx, bp*,? 

^J.-/H»jt**"*-&3»***, -fb^ (2 1) , (9) , (1 0) 
, (11), (12), (13), (14), (15) <D\,*-?tifrX~7F-£ix2> 

[0 0 6 0] 



, NO 2^ CH 3 *, C 2 H 5 ^, C 3 H 7 ^, CH = CH 2 I, CF 3 I, 
[0 0 6 1] 



Mb 7 2] 




(2 1) 



tBlE# 2003-3097889 



2002-309785 ^ ^- v : 42/ 

Mfc 7 3] 

(9) 

(5£>K R 2 tt3Sr*lt^<&1Kfc*«:3FU R 2 fiHISC^ ^ny>gf, CNi 
, N0 2 I> CH 3 i, C 2 H 5 *. SCH3S, CF3I, C 2 

F 5 *S^I±C 3 F7*-eabi), 

Mot^tU^o ) 

[0 0 6 2] 
Hb7 4] 




(1 0) 

R3(iffMIIi^L, R 3 (2HliH\ ^n^>JDK^F, CNS 
, N0 2 S, CH 3 i, C 2 H 5 i, C3H7&, C 2 F 5 ^$fc{i 

Uv»o ) 

[0 0 6 3] 
[ft 7 5] 




(11) 



(5ft*. R5i^ff^fM*^L> R 5 JiHJEi\ ^n^>JR^ CNS 
. N0 2 I, COOR' , S0 2 R' ' (R' :H,.Na, K. CH 3 , C 2 H 
5 OV>-f*^£^U R' ' : OH, ONa, OK, ^n^>H^ 0CH 3 > 
OC 2 H 5 ^W^t) . C H 3 2Sk C 2 H 5 S, C 3 H 7 i, (CH 3 

) 2-cumttzit (CH 3 ) 3 -CSt*^ 
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[0 0 6 4] 
[ft 7 6] 




(1 2) 
[0 0 6 51 
[ft 7 7] 




(1 3) 
[0 0 6 6] 
[ft 7 8] 




(14) 
[0 0 6 7] 
[ft 7 9] 




(1 5) 



[0 0 6 8] 

^ (16) T'^-f ct> - (IKft^Ji— ^^7r— ^) 7;V*>KW<t^ 
lSm, ft^ (17) ^"tft-frWO^fc < fcUt, &L<tift 

^ (18) T^ta;-y^nA^y^7;^>f(7)^< H 11, L < tt 

ft^ (19) T#t w -7;^>i^< i«t ^t^ifc^mifi^ 

[0 0 6 9] 

fcttfiE# 2003-3097889 
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, miMk^ (16) (lH7x-^Jl/77-;l') T)HjyWL<D& 

%<ti> l (17) r^-rfk^o^^ < & i«, 4t 

^ (18) tft(a-V^DA^y;V7;V*^^< & L < (4 

, (19) t?^-tft»-T^y>a6o^< isicinx.r, ^7°^- vm 

<b 1 2^lEiIT;v* *>0^5&< l^tr^-tp^Mf-e. 

i^Bft, ^-h^^^a n^rn, 77^, ')>3t, ?im 

— 3r->n-x, ^*;i/rj-^ % ^r^^h-^, •evy— -7;i^h-.x, ^ 
^'^n^ v^h-^, **n-*. b-X^e>j3r&SfJ: iJS^^tL* 1 

[0 0 7 0] 
[0 0 7 1] 
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[0 0 7 2] 
[0 0 7 3] 

^ (l 6) T^1"cc- (fj|7x-;^;v77-;v) T;v#, ZttWIB^b^ 
(17) -e^tft^t L< WfB^fb^ (18) t*/Tt<a-y^nA^y;i,7 
^*>m^L<(i<t^ (19) X*7F-fa>-T)l''y>m.*1&i&$>tzt)^ti^tiO 
. 01%^1% (w/v) , lt:0JL<liO. 02%*?»0. 2%<7)«!l^tr 

[0 0 7 4] 

. 1 5 % (w/v ) , 35fc#t t < (± 0 . 2 2 %(0ffl^t^Lt 

[0 0 7 5] 

&mM*-£trmfflM&fk% fc&v**** g*i£0«j9?£tlWt& 

[0 0 7 6] 

t LTi±Jif2om» ? &0^^?inr^^rajtT*$>tL(^ < , i 5 

<b3 7*C, 5«l<li2 0"C^f>3 0 "Cejg* f 5t^-e*& 0 
[0 0 7 7] 



miE# 2003-3097889 



2002-309785 ^ i? I 46/ 

h * &m+ h igmu& -kh^-fr-kb &m-%mx i>m^2>zt&x^2> 0 
& >m> v> - ^ r - * > * - \z x h wffiMtt&omemrtimi*** 

[0 0 7 8] 
[0 0 7 91 

, pfateW^^L/ituffi'fk^ (3) H^i-3-l^Kn^v- ttt&7i^ 

(2 0) i:/7fj.-'7h^L<aft^ (5) f:^t3-t KDdry-^-y^ 
y A^7** ? f 4 L < lifl?W (6) Kjjrt3 - Kn*«>- « 

/ i - > *m^#^> Safins tn^H^iSo 

[0 0 8 0] 

«fc£feSBI Jfe# h B M O P H A £ & t L T «\ »#ff ^ t> ^ 

* ^ wi^i k x z> m tb a** & wffi-e {± ab & a*, -e k v * * -9- > . -r h 
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[0 0 8 1] 

Pseudomonas) itclt^M^i l< , Ii:#l<liva - K 
•^f-X fn'J (Pseudomonas c i cho r i i) , ~> j-— K 
•^^X -ff-? (Pseudomonas put ida) ^ v.x — K 
"7 ;V ^" 1/ -tr V 7, (Pseudomonas f 1 uorecense) % v<a — 
K-^^X jrl/jr^y >7» (Pseudomonas oleovorans) 
> v j.— K^&^-X T-tt'^rV —"9" (Pseudomonas aerugino 
s a ) ^ va- K**^^ ^7 77x'J (Pseudomonas stutz 
e r i ) > v a.— K-t^-^, y -b — W (Pseudomonas jess 

en i i) f^iU^ &:iL<li, va-K^t^ ^m;r>f YN2 
* (Pseudomonas cichorii YN2 ; FERM BP-7 
3 7 5) , ya-F^etX fa'JT'f H 4 5* (P s e u d o m o n a s 
cichorii H 4 5 > FERM BP-7 3 7 4) ^ ->a-KW v 
a. y-fe — >f P161ft (Pseudomonas jessenii P16 
K FERM BP-7376) j&*^f & ft* 0 i *t 3 »4fflStf?R 

&a mmimm&mim (ib zra^uK) t^ifitsw 

$m mmmmft* \zmt £ fox& o > n-37i 8 6 3t 

[0 0 8 2] 

^fMi:ffl^Si««i:Ltli, V (M;L(i\ 'J^BMfifc*?) ^ MSI 
[0 0 8 3] 
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48/ 



[0 0 8 4] 

(M 9 
N a 2 HP O 4 



: 6. 



3 



KH 2 P 0 4 
N H 4 C 1 



: 3. 



: l. o 



o 



Na C 1 



: o. 5 



g/L, pH=7. 0 



[0 0 8 5] 

■T«»JS^»«[* 0 . 3% (v/v) ejS*UDi-*^R3&**«o 
[0 0 8 6] 

- h y n hii^ : l . 5 ;M g so 4 : 3. o ;MnS0 4 : o. 5;Na 
c l : l . o ; f e s o 4 : o. l ; 
CaCi 2 : o. i ; c o c l 2 : o. l ; z n so 4 : o. 1 ; c u s o 4 

: 0. 1 ; A 1 K (S O 4) 2'0- 1 ; H 3 BO 3 : 0. 1 
Na2Mo04 : 0. 1 ;NiC 1 2 : 0. 1 g/L 

[0 0 8 7] 

±lBo*ji^rfetcj: ^jfcstufc, (3) -e^i-jL-y hites** (2 

0 ) tr^i-Ji- 7fiL< fi-ft^ ( 6 ) X^-fx.- v ht £#tr*° 'JkKn* 

-s -;• *^ri-*j.-y hoffcjraj^ ^^7 7-;n (-s-) 
(2) -e^i-j--^ ho^< fct im*^fr, Ktcti^ffc^S: (3) -e^-r^.- 

[0 0 8 8] 
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7-^itLtW^^;i/7 7^^i (-S-) <Dmkiz&5-u%2>i><DX~& 

Lv^ 0 

[0 0 8 9] 

li Kn^v7;v*7x- h*t^f I^t*^>, 4b#5£ (3) 
[0 0 9 0] 

#<7)Btr^T*^^., (3) T^SJL&jL-y h n Kn^fy7;v 

-r&cit busmx&Zo uOf^t^t«s-»u 4>nijiuh- (Krlgfr) 

tit, itmwmu%m*X\ «»4bfc**KJ:*4ra*fHR*fcfc, 



2003-3097889 
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[0 0 9 1] 

OffiS?S«:l^lf0^ata 19 nTjgjR^i: Sr#«tU *Kim# 

[0 0 9 2] 

^- h &m&Vf<nwmmm k «t 19 *° *; t k n * -> r jv * / - > * £ 

[0 0 9 3] 
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^-v: 51/ 



(iU|7x-;wjV77-JHi:lt^t-i)^;i'77-;i/S (-S-) o^fb 

^ 0 —nt it, nmM^mz&fc£.mvfffi%, j is K-8230 km^ 

1t7m<vmffliX&& 0 
[0 0 9 4] 

t\ *affl&2H ! i i *ffiv>s.r tfria, j 1 s K-8230 fflfe&<r> 

[0 0 9 5] 

^a^^o^k^iftjK : K^iaaejc & <t 8 % (m a mahw ~ 3 1 % 

OKifc) , J: Offi Lv>jt£$£BhLTii, 16% G&2tiM&$0 -3 1% (JR 

-h^m^i g^u, lasiaaMiaK** (3 1 %«BMfcfcfc£-;£) m^-e 

3 0mL~5 0 0mL, J: *) ftt Lv*£j&*W\ 1 0 0 m L ~ 3 0 0 m L Ofg 
It^^, RJC&iWlftHIft^oafeftjct 30t:~1001C, 
Lv>MJKfc Lttt, 8 0t:~ 1 0 0t:oS£fflKoS#i1-&o S)c#Fll:^v^fi> 
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-tORJC&iajK^fe 10^180^ i D# £ LvM$Wfc LTIi, 30 

55—1 2 0^co$6Ht?*^o 
[0 0 9 6] 

SttT^fe, (3) -C^tL&^-y h «r^Ofr«^'J k KU*vT;V 

ft^5S (1) fc&tfMfc^a; (2) t^£*L&J2.--.y 
h?>7*>> < £ $> U&itfW'-'ttWZ'&trtfV \L Kn^y7;V*/x- 
h^m^flc, &&v>ti, (l) ^^m:^ (2) 

[0 0 9 7] 

%Li~. T&mWb&yn £ LX , *9?uni&gM&WL (MCPBA) Zm^tt 
mz^Xi&^&o 
[0 0 9 8] 

MCFBA*lv»St % 7x^jvx;U7r^^if f;(itl^7x-;ux;U7 r 
-;HtUW^7,^7r-;H (-S-) ogtffcti, ^*l&«J^jifff 
ffc$*5£ (1) arfclMUfc^ (2) T^£*L& >y hO^Jt^M 

S_L.-;_, ^^nnS$tfi (MCPBA) f±, *HfJC*fJ|*aaMMb^» 
[0 0 9 9] 

H!£lft&M:^M$£ LT, 7JV7r-iH (-S-) £*;V7^~;« (- S 
0-) *t?»^telfrft-*- ^J^-O* 0 '; Kn + y7^/x- 
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tffimft) *<D?.)V7T=-)vm. (-S-) *^ts^--y 1 
*^KWLT, MCPBAfc^iUH*^ JWfrWKM^ 1. 1-1. 4 ^;vfi<7) 
lEHWfflRU ^nn,t;U^ ?aKS:0 , C-3 orofgffltca^LT^ as* 

■Mlot5«9 o%, 2 o^iiiitst, aisr-ntoutari o o%£ t\ atftfc 

[0 10 0] 

x^7 7^jH (-S-) (-SO 2-) Jt« 

Wfl/77^i (-S-) fc-g-trx-y l^;K:^Lt, MCPB 

AS^^VJ: $3§flF»H*, *#»Htt, 2. 1-2. 4*/kl:<&ieHfcSftL 

[0 10 1] 

(i, ^;l/7-fx;i/f^ (-SO-) 2fcO f */l'Jfc-/M*jft (-SO 2-) cod*>. 

So —WZ&lf&t* y>W;^7^ K (DMF) O^d^tt^S^^^ 
[0 10 2] 

-fk^S; (2 0) lZ7FirMm<n l o^-s tf— /v?*— L < itit^ 
5£ (6) ^$^^®e-;v^^*5tt^>^-^~m^^tco^T^>m 

fti^fflv^tilgt^ £ "C. (4) t'ftf^lot^S^^^y 
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Mx.f£\ M^>Jf>m.&*m^2>?j& (J. Chem. Soc. , Perki 
n. Trans. 1, 806 (19 7 3) )> l^nAfl^v^M (O r 
g. Synth. ,4, 698 (1963)), &3 ^*Bfc»4rMv»&^ (J 
. Org. Chem. , 46, 19 (1981)) W»S:ffiv^^S (#MBH5 
9- 1 9 0 9 4 , (J . Am. Chem. Soc 

. , 8 1, 4 2 7 3 (1 9 5 9) ) *JW3IS>*L-C:fe »K 35fcfci\ #V t Kn^y 
T;i/^/^- McflLtli, fu^Ma cromolecular chemi 
s t r y, 4, 2 8 9- 2 9 3 (2 0 0 1) ^'JH Ko^yTW/i- h 

mK&^x kmu<7)ij&zm^2> ^ t&x% 2> 0 

[0 10 3] 

tz#>, (2 0) T'^i-^jtO lOf^l) h 

*> L < iifl^s*; (6) T^i-^t-- y h i*;w:^Lt, SIT l ^;v^*£Ui> 0 
[0 10 4] 

^mfiU. ft^sS (2 0) ^t-«^lo-C2b-6tf-^7i~;v3fe«:^-tp^.- 
y h L< fi'fb^ (6) -e^-f^^y h 1 ^EfrbzttLX, M'B, 0. 2-2 0 

o^^ii, ^fiKiio. 4~ i o o^frMAo&mxm^btiZo o. 2^ 
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v^n- l 8-^7 r >>-6--^-f-;K 1 8 9 ^ >- 6 — ai— -r^* 1 — fflc 
, iiltl. 0~2. 0^;vii, 0iL<(i, l. 0~l. S^^MMommx 
[0 10 5] 

[0 10 6] 

*#PJ3<7>f«ffi^ft (HS) ft^fejS; (3) T'^1-^.-7 hMt^ 

S (20) -e^-T^-- 7h^L< tt4tt£55 ( 5 ) T^-T^-- y h % L < fifths*; 

(6) -e^i-A-y h Kn^m*;i- 
i§v v l < $ -frT* i m^x, *° v m k 
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Xk cfcV> 0 

[0 10 7] 

&JSSJ£(±, ii#-2 0-4 Ot:, «ft L< it 0-3 Otfcti^iv^ 

jcB«FMtt, (16) -c^i-jr-y > ta^^jjr^B^on&jtR^RiiSa 

a ?i#2~4 815113 i: "f J: i/\> 
[0 10 8] 

ft^S (2 0) \Z7fi-tM3k<n\<oX*3bZ>\£~)V-7 iL=-)vm%> L< i±<k^ (6 
ft^5S (1) fc^U^^ (2) T?5F$*L*JL--y h<7>9*>, 

, £>*v>ii, lt^5£ (i) (2) -c^SfLaA-y hcAp^t, 

* P4H$-0 *'']tFn^y7^;x-f *fi^#:tC ft * ( 3 ) 

^tl&^-y F^^W^'Jt Kn^rv7;V*yx- ^m£"#^0|SIH#^& 

[0 10 9] 
[0 110] 

(mw 1 ) 

'f'J^hv (B^«3H^#4±1K) 0. 5%, 5- (7x-jw;V7 7-jv 
) $?10. 1%, 5 - 7x^j^||l. 0mM*^-tfM9^«l^, 5 0 0m 
lt©il79^3 8*i:2 0 0m 1 -foXfiX^fE^&^MLX^Ltz^ 
ya-KW-fn'J7^f • YN2^iIU 3 0°C> 125^^-^/ 
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[0 111] 

i <£>§&^H#^ l/7l«^OD*M100ml lcjg?83 U 3 5 ICT? 1 6 R$|)Q 

^:PHA^1L^*> 9 2 9mgt^o/: 0 
[0 112] 

II^^PHA^^^Flli, ^r*;U • /N-^x-ya y . ^ nvf^7^ 
- (GPClIV-HLC-8 2 2 0, *5A;Iv- TSK-GEL Su 
per HM-H, il^nn^M, #U ^T-V^lfeJf) «t •)SHffitfe 0 
-e<7)^*r> W^J^i Mn=141200. lif^^T-i Mw= 3 9 3 
8 0 OT'&ofco 
[0 113] 

^fcfrfctf 1 ; v-ofl*it&56&, iH-NMR (F T-NMR ! B r u k e r 

D p x 4 o o ; i H£RM&ft : 4 o 0 mh z ; ffl&gffll : 1 H ; : 
CDC 1 3 ; reference: ^te^'jiATMS/CDC 1 3 ; MMM. 

izx-oxft ofco ^<7) 1 H - NMR^^ h;v£m 1 Sfcfwj^M 
^£^1 ^^i"o -€-<^M*. 3 - t Kn^rv- 5 - (7x-;^;V77-;v) ^ 
3mo 1 %> 3 - Fn^rv - 5 - 7x^jV±f|2 1 m o 1 96, -5-<7>ft& 
(MI4-1 2c7)a:il3-t Kn^ryT^^VM^ttl 0£L<(il 2 
^3-tKnJpy7^-5-x>i) #»f6mo l %&*tKb£S;Ate^1-# 

[0 114] 
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58/ 



[ft 8 o] 



d b1 a1 



c2 b2 a2 



r H n 2 II i r H n 2 II 1 

-^o-c-c-c-j — |-o-c-c— c-j- 

d1 CH, 1 



e1 CH- 
I 2 
S 

J1 h1 

i1 

(A) 

[0 115] 
[^1] 



d2 


CH- 

1 2 


e2 


CH- 






k2 j<s 




j2 U 






i2 



92 
h2 



C h 6 m i c a 1 
shift 

( r\ r\ m } 


#51 




1 . 8 S 


b r 


d 1 , d 2 


2 . 39-2. 5 7 


m 


b 1 , b 2 , e 2 


2 . 78-2. 8 8 


m 


e 1 


5 . 18-5. 2 7 


m 


c 1 , c 2 


7. 13 


m 


i 1 , g 2 , i 2 , k 2 


7. 2 4 


m 


gl, hi, jl, kl, h 2 , j 2 



10 116] 



r. ■»- ■ * j~a o \ 



^H7 3mol%, 3 - Kn^y-5-7i-Wi2 1 m o 1 %, -eoffe 
0St3£SU~l 2O1S0I3-H Kn^y7;^>iM^ftl 03gL<fil 2 
<D3-t Kn^ry7;^-5-x>i) ^-ft6mo l%m#'itKD^y7 
jc- h*m^#:8 51mg&300m 1 7 ? X a f£ ^inx.^ v^n 
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o^>60ml ^m^xmmLfZo CfrfcTki&TKS^ $|9mU 1 8- 
6 -x-t;V2 5 3 7mg^SP^rm#L7t:o ^^7Xf&T-ei§-7>^ 
A 2 0 2 0mg£^o < «9*n£T, ^zB"C 2 0B#^^t^ o fcfc®- 

tk 5 o m i ^xfrnmrnm-r H;*A6030mg *m?Ltz 0 tmk, 1 

. 0N»: X «14£p H 1 tcL/io SMI^v^nn^^^^x/^i, 

0m 1 -ef5fe?#-L, H&^&tM 0 0ml X3mffi&Lfz^ # W-^HMJlLfco 
MJ±l^1-^>- tX*BMt~t2>PE.AZ 1 1 3 7mg^o 
[0 117] 

- (GPC;IV-HLC-82 2 0, *7A;$y- TSK-GEL Su 
per HM-H, il^nn*;^, #VX^U>1%:M) K£*)WmLfz 0 
tfcW^M Mn = 42800, MAW&Sfrf-M Mw= 112 2 
0 0 -C&ofco 

[0 118] 

#£*L7tPHA^ji£#;t1-£*:*^ iH-NMR (FT — NMR I B r u 
ker DPX400;1 H£lftJS&& : 4 0 0 MH z ; I lH;fffl 

:CDCl 3 ; reference: * -V t?7 U StATM S/C D C l 3 ; 
M5feiaS : ^ffl) Cictfio/cc 1 H - NMR^^7 h;l/^rEI2tc > 

) lmol%, 3 - t: Kn*-> - 5 - 7x-;i/#fSl2 3mo l %, <€" 

wffi 0£f!fi§:4~l 2^>ii:il3-t Kn^y7;v*>iMmi 0 3gL<(i 
12W3-kKD4y7W-5-x>S) ^t6mo l%HWi#SB»:^ 

[0 119] 
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Mb 8 i] 



c3 b3 a3 



c2 b2 a2 
H„ 



r H n 2 II I r H n 2 II -i 

-^-o-c-c-c-] — [-o-c-c-c-|- 

d3 CH 2 
e3 CH, 

I f2 

92 
h2 




d2 


CH_ 
1 2 


e2 


CH, 






k2^ 


5 


j2 U 






\2 



Chemi c a 1 
shift 
( p p m) 






1 . S 8 


b r 


d 2 


2. 0 0 


b r 


d 3 


2. 5 4 


b r 


b 2 , e 2, b 3 


3. 15 


b r 


e 3 


5. 18 


b r 


c 2 , c 3 


7. 13 


m 


g 2 , i 2 , k 2 


7. 2 4 


m 


h 2 , j 2 


7. 5 1 


b r 


h 3 , j 3 


7. 5 8 


m 


i 3 


7. 8 6 


m 


g 3, k 3 



[0 12 1] 
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v ^ □ ^ * v ;v#jt £: v > o fc gftft Tfl'^r ;v * W ofi^S fc^-r&^y^-^.- 
? h -5 ^ a t'^ ;vSIf;/^ -5 v^li ;i/ f y ;i/i^|f f ^, t y -7 - 7 h 

o 

[0 12 2] 

^O^fttotlJ^^pTfgt^fK *5&Wt±. matt, ^If^^t^t 

[mi] 

*&montm i -emit s^nKn^m/i-b ^m^o 1 h 

-NMRX^ MV^- h *^\, 
[0 2] 
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[HI] 
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^-v! 2/E 



[02] 







E 




r 






















E 










It 1 1 1 » ... J — J— 
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mm) 

mm] PHA^/v-a-^ vitz&mzmm-ez, ii^^-tu 

[ffifc^m (l) t:ft3-bh*n^rv- (1I7x-jw;V7^- 

;v) £>&v>(i N (2) tc^i"3 -fc Kn^y- (g 

|7x^^;i/*-ji') T^*>Sfei-yhwH, ^<tUi«)i-yh 

^o, lulS^*^ lfc^5£ (4) KiTjrf^- -y K (5) K^1"3- 

t Kn±y- a -y^n^y;i,7W>SI^'y 4t^5£ (6) H^1~3- 
HKn^fy- w -THVlla-7h, j&m±, (7) C^f3-tKn 
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[000001007] 

1. II^IH 1 9 9 0^ 8^300 



